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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display system with high efficiency 
in a ROM because the cost significantly increases if a versatile ROM is 
mounted on a one-chip driver for a mobile phone is such a situation that the 
display contents are being highly advancined. 

SOLUTION: The power supply IC 1 has a ROM 14 and a graphic controller 2 
reads out the content in the nonvolatile memory. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 
-1 - 



* NOTIQES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display which it has a power source IC and a control circuit, and this 
power source IC has nonvolatile memory in the liquid crystal display with which it has a scan electrode 
in a substrate, and while countering on both sides of a liquid crystal layer has a signal electrode in the 
substrate of another side, and is characterized by said control circuit reading the contents of said 
nonvolatile memory; 

[Claim 2] It is the liquid crystal display according to claim 1 which has a graphic controller and is 
characterized by this graphic controller containing said control circuit. 

[Claim 3] It is the liquid crystal display according to claim 1 which it has the scan electrode drive IC of a 
piece at least with the signal-electrode drive IC of a piece, and said power source IC has a rocking 
power-source generating circuit, and is characterized by driving this scan electrode drive IC with a . 
rocking power source. .■«. .. .. 

[Claim 4] The liquid crystal display according to claim 3 characterized by said power source IC having 
SOI structure. 

[Claim 5] The liquid crystal display according to claim 3 characterized by having mounted said. signal- 
electrode drive IC of a piece-in one side on the substrate of said liquiducrystal. panel together with said, 
two or more scan electrode drives IG at least, and this scan electrode drive IG-toaving sandwiched this r if. 
signal-electrode drive IC. . ■ .- ■» « 

[Translation done.] . *. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting approach of a liquid crystal display, its 

integrated circuit (Following IC is called), and IC. 

[0002] 
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[Description of the Prior Art] The STN (super twisted nematic) liquid crystal panel is most widely 
adopted as a display object of a cellular-phone machine. This STN liquid crystal panel is driven by the 
electrode drive IC of a piece (a one chip driver is called below) in many cases. In a STN liquid crystal 
panel, when a display digit increases, there is an inclination to also change contrast sensitively to 
various condition fluctuation. About various condition fluctuation at the time of manufacture, an 
adjustment function may be given to a one chip driver at the time of shipment of a STN liquid crystal 
panel. This carries out fine control of the driver voltage which a one chip driver generates, and is making 
correction value memorize by a terminal setup or nonvolatile memory. There are fuse ROM, EPROM, and 
an EEPROM as nonvolatile memory. Drawing 4 explains the conventional example which used this one 
chip driver. 

[0003] Drawing 4 shows the conventional (this mounting method is called the following COG called chip- 
on glass) example which mounted the one chip driver on the glass substrate to the STN liquid crystal 
panel. In drawing 4 , (A) is [ a side elevation and (C of a front view and (B)) ] block diagrams. 
[0004] Drawing (A) and (B) explain member arrangement. The substrate 41 on a film (the following FPC 
called a flexible printed circuit is called) is stuck on the upper limit section of bottom glass 42. Moreover, - 
the one chip driver 43 is mounted in the surface. As the lower side of bottom glass 42 and the side on 
either side were carried out in common, upper glass 44 has stuck. In addition, optical members, such as 
a polarizing plate, were omitted. Up-and-down glass 42 and 44 is equivalent,.to-thesubstrate.of a liquid 
crystal panel. ♦ 

[0005] In drawing 4 (C), the power source for a signal and a liquid crystal panel drive and electrode . lw. 
wiring are explained. It is shown that the interior of the thin alternate, longhand short dash line 415 is the 
one chip driver 43, and other thin alternate long and short dash lines 416 show the,liquid. crystal screen. 
The power source of the one chip driver 43 is system power (not shown). There are a control circuit 45, 
the electrical-potential-difference generating circuit 46, ROM47 and the scan electrode drive circuits 48 
and 49, the signal-electrode drive circuit 41 2, an image memory ^4. 10,-- and an oscillator. circuit 411 in the::. ; : ; 
one chip driver 43. The. scan electrode 41 3 .consists of. a part along thepsi.de>' of right, and left of a -liquid >v* j-> 
crystal panel, and a levekpartr'The scan electroderdrive circuits^49£:andp48i are.drivingithe.scan; electrodes ta;tr -z 
413 on either side, respectively. The scan electrode 413 moves -fr6m>ibottom glass 42 to upper; glass AA^ - . 
in the seal section (not shown) (since it was wiring of upper glass, \the rdotted line showed). A signal - <. w - ~ 
electrode 414 is wiring on the bottom glass 42 of a signal, and is driven. by the- signal-electrode drive & >' ■ = 
circuit 412. 

[0006] A control circuit 45 exchanges an external central processing unit. (Following CPU is called) and 
external image data, and a control signal. Moreover, contrast adjustment etc. outputs a control signal to 
the electrical-potential-difference generating circuit 46 for control, and outputs the control signal for a 
display to the signal-electrode drive circuit 412 and the scan electrode drive circuits 48 and 49. These 
control signals are created using the clock signal of an oscillator circuit. 41 1 . While becoming the 
interface of CPU and controlling R/W of image data to an image memory 410; image data is made to 
output to the signal-electrode drive circuit 412. 

[0007] The electrical-potential-difference generating circuit 46 is carrying out the pressure up of the 
electrical potential difference Vsys of system power using the clock signal of an oscillator 41 1. From 
now on, the electrical potential difference of five pieces will be created as an electrical potential 
difference for an electrode drive, and it is outputting to the scan electrode drive circuits 48 and 49 and 
the signal-electrode drive circuit 412. In addition, the one chip driver 43 is using the 6 value driving 
method (the following IAPT called an improved alt.pre SHUKO technique is called). It will become six 
values if the electrical potential difference of five above-mentioned and the electrical potential 
difference Gnd of a system gland are united. 

[0008] The correction value of the driver voltage to fluctuation of the threshold voltage (often shown as 
Vth) of the liquid crystal panel with which ROM47 occurs at the time of mass production, and fluctuation 
of the source of reference voltage in the electrical-potential-difference generating circuit 46 (not 
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shown), is written in here. Based on this correction value, the electrical-potential-difference generating 

circuit 46 tunes the above-mentioned driver voltage finely. 

[0009] 

[Problem(s) to be Solved by the Invention] In the latest STN liquid crystal panel, the contents of 
displays, such as a minute display, and color display, a gradation display, have been developing. For this 
reason, since the scale of an image memory or a control circuit has increased, a one chip driver uses 
the more detailed wiring Ruhr. On the other hand, in connection with a display digit increasing, the driver 
voltage of a STN liquid crystal panel is high. Since the production process to the detailed wiring Ruhr 
and the production process which bears a high electrical potential difference conflict, the production 
process of the one chip driver in which these are intermingled is very long. Although it becomes an 
extreme expression, it will be said that it was necessary to let the process for high voltages pass again 
after letting the process for detailed wiring pass, since the contents of a display developed. If the yield 
fall by enlargement of IC is also put into an idea, as for the one chip driver which needs a long 
production process, the price will rise remarkably. When ROM which can-be written in was made to carry 
still more electrically, it became that to which the production process for this ROM is also needed, and a 
price rises further. The technical problem that the balance effectiveness about a price and the engine 
performance is bad produces the display system which carried ROM by the one chip driver when the. 
contents of a display developed.- . ...... . . ... . w... . . , 3 - 

[0010] On the other hand, if the contents of a display of a liquid crystal display become altitude as 
mentioned above, the adjustment in connection with a drive will. increase^ and Jt. will. become complicated. 
Furthermore, the product information for quality control and service to the. customer^of finishing, all . . .-:*,. 
functional setup before shipment have been needed. ... . \A\. -•&! . ; * s.vjti:/!-: . . :. ■:■» -i 

,:. .[001 1] Then, it sets it as the purpose 1 that the invention in this, application offers: the displayvsystem. of . . v 

the liquid crystal panel with which nonvolatile-memory has been arranged efficiently. — * - - 

[0012] If a one chip driver is divided into the signal-electrode drive IC and the scan. electrode drive IC, it . 
: isuknown thatca.part of above-mentioned technical-problems, such :as>IC cost,i.vyilljbe>solved^ The; .-^a „;m 
j v invention in this, application .sets. it asuthe. purpose. 2>to offer a system ^effective ini^educingJtheielectrical- jsx u ; 
potential difference .'impre'ssechta the vscanvelectrode drive IC in : addition torthe- 

[0013] In addition. to; the^purpose 1 and the purpose 2, the invention^ this, application :sets it. as the . u . 
. purpose 3 to make, easy to make the power source of the scan electrode drive IC: >or. » 
[0014] The long and slender cellular-phone machine of sheathing: is requiring on a design that the 
appearance of a liquid crystal panel should be made into bilateral symmetry. -For this. reason, in addition 
to the purpose 1 and the purpose 2, the invention in this application sets it.as the purpose 4 to maintain 
the dipleurogenesis of the glass appearance of a liquid crystal panel. 
[0015] . - 

[Means for Solving the Problem] In order to attain the above-mentioned purpose J,. as 1st solution 
means, it has a power source IC and a control circuit, this power source IC has nonvolatile memory, and. . 
it adopted that a control circuit read the contents of this nonvolatile memory. 

[0016] In order to attain the further above-mentioned purpose 1, as 2nd solution means, in addition to 
the 1st solution means, it has a graphic controller and adopted that this graphic controller contained the 
above-mentioned control circuit. . 

[0017] In order to attain the above-mentioned purpose 2, as 3rd solution means, in addition to the 1st 
solution means, it has the scan electrode drive IC of a piece at least with the signal-electrode drive IC 
of a piece, the above-mentioned power source IC has a rocking power-source generating circuit, and it 
adopted that the scan electrode drive IC drove with a rocking power source. 

[0018] In order to attain the above-mentioned purpose 3, in addition to the 1st solution means and the 
3rd solution means, it adopted that the above-mentioned power source IC had SOI structure as 4th 
solution means. 

[0019] In order to attain the above-mentioned purpose 4, as 5th solution means, in addition to the 1st 
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solution means and the 3rd solution means, the signal-electrode drive IC of a piece was mounted in one 
side on the substrate of a liquid crystal panel together with said two or more scan electrode drives IC at 
least, and it adopted having inserted the signal-electrode drive IC among these scan electrode rocking 
IC. 

[0020] 

[Embodiment of the Invention] Drawing 1 , drawing 2 R> 2, and drawing 3 explain the gestalt of operation 
of this invention. Drawing 1 is the plot plan (A) of a member, (B), and the block diagram (C) which were 
mounted in the liquid crystal panel, drawing 2 R> 2 is the wave form chart (A) of a rocking power source, 
and the circuit diagram (B) of a rocking power-source generating circuit, and drawing 3 is the wave form 
chart of a drive wave of an electrode. 

[0021] Drawing 1 (A) and the member mounted in the liquid crystal panel by (B) are explained. FPC6 is 
stuck on the upper limit section of bottom glass 7. The graphic controller 2. and the power source IC 1 
are mounted in the tooth back of this FPC6. Moreover, from the left,, the . scan electrode drive IC 5, the 
signal-electrode drive IC 3, and the scan electrode drive IC 4 are located in a line, and are mounted in 
the surface of bottom glass 7. As the lower side of bottom glass 7 and the side on either side were 
carried out in common, upper glass 8 has stuck. In addition, electronic parts other than optical members 

and ICs, such as a polarizing plate, were omitted. - - * .. - ..- ; 

[0022] In drawing 4 (C), the power source for the configuration of IC, a, signal, and a liquid crystal panel. 
drive and electrode wiring are explained. It is shown that the interior of, the ;thin alternate, long and short l i, 
dash line 101 is up-and-down glass 8. and a circuit on seven, andjitis-ishown that. an. outside is a circuit 
on FPC6. Other alternate, long.and short dash lines 102 show that the interior^ is a liquid crystal screen: >:*.i%L 
System power and a. system gland have connected with a power source ;IG '1:,: the graphic moveable . . & 
cooking- stove Torah 2, the signal-electrode drive. IC 3, and the scan: electrode drive 4 and ICs 5 (not . u .. ...t 
shown). There are ROM 14, the direct-current-voltage generating circuit v 1 5, the high-voltage -generating- 
circuit J 6 and the rocking power-source<generating.circuit 17, and.ah oscillator circuit 18 in atpower ~v r: 
source vIG.»t: There are. an umage ,memory Jdv an oscillator circuit u1i2,i:andl,a:c6htrolr circuit 1;3;dn ^graphic -? a; . 
controller^: The/scan: electrodes 1i03 .consists .of a part along the^side; of aright .andileft ofea diquid crystal 
panel, and aJevelpart.-The scan electrode. drive 5 and ICs 4. is drivjrigcthe.SGamiel.ee^^ 
side, respectively. The scan electrode 103vmoves from bottom glass 7 torupper glass 8 in the, seal 
sectionv(not shown) (since it was wiring of upper glass, the dotted line ishowed): A signal electrode. 104 r is f : 
wiring on the bottom glass 7 of a signal, and is driven by the signal-electrode drive IC 3. In addition, a 
rocking power source is the approach of doubling a scan electrode'driye wave amplitude,. making the . . e-. 
scan electrode drive 4 and ICs 5 drive on the almost same electrical potential difference as IART. 
( drawing 2 , R> drawing 3 3 reference). 

[0023] A power source IC 1 is explained first. Since a power source IC 1 needs to .generate various 
electrical potential differences, the structure (the following SOI called a silicon on insulator is called) .. 
which forms a component on an insulating substrate has been taken:. SOI .is very convenient in order :to. . ~ 
create IC for power-source generating, since the component has been independent to that for which it 
is" necessary to connect substrate potential to the lowest power source in order for the usual IC to 
separate a component and such constraint is lost (when it is p mold). ROM14 is using the MONOS 
transistor. Since the gate section for write-in control has the laminated structure of the metal for the 
gates (M), an oxidizing zone (O), a nitrated case (N), an oxidizing zone (O), and a silicon substrate (S) 
from a top, the MONOS transistor is called in this way. The trap of the charge is carried out to this 
nitrated case, or it is remembered there is nothing or ON thru/or the OFF state of a transistor be alike. 
Since a MONOS transistor is the structure which added the nitrated case (N) and the oxidizing zone (O) 
to the usual MOS transistor, it is as few as additional processing required to create ROM, and it ends. 
The correction value later mentioned at the time of shipment of a liquid crystal panel, the set point, and 
product information are written in ROM 14. 

[0024] The direct-current generating circuit 15 outputs the electrical potential difference Vcol of the 



top at the time of driving the pause electrical potential difference Vm and signal electrode used as the 
grand level of a liquid crystal panel drive. An electrical potential difference Vcol is about 3V, and since 
the pause electrical potential difference Vm is the one half of an electrical potential difference Vcol, it is 
before and after 1.5V. In the cellular phone, since system power is becoming less than [ 3V ], in order to 
obtain an electrical potential difference Vcol, the direct-current-voltage generating circuit 15 is carrying 
out the pressure up of the electrical potential difference Vsys of system power using the clock signal of 
an oscillator 18. In order to adjust offset and temperature-compensation multiplier of a circuit, 
correction value inputs from ROM14. 

[0025] As an approach of generally obtaining the high voltage, the charge pump method which uses a 
capacitor abundantly, and the switching regulator method using a coil are learned well. The switching 
regulator method using the clock of an oscillator circuit 18 is used for the high-voltage generating 
circuit 16. For this reason, a coil and a capacitor with big capacity value are in the exterior of IC (not 
shown). In order to stabilize the high voltage Vh, resistance division of the high voltage Vh.was carried . 
out, and it has fed back to the control section which created this electrical potential difference. in the . „ 
low-battery circuit. Correction value inputs from ROM14 for amendment of the resistance for this , 
division, reference voltage amendment of a feedback circuit, and amendment of a temperature- 
compensation multiplier. With [ the display digit of a liquid crystal. panel ] 100 [ about ], the high, voltage 
Vh comes before and after. 15V. For this^reason, the.circuit which generates the high voltage is a high . 
proof-pressure circuit, and the feedback. control section serves as. a low-battery circuit. ;For.this.reason, . • 
the operating voltage of the. feedback control, section, and the output- voltage from ROM 1:4 fare ^almost -a».vr^ * 

equal . .r.r r : ■:■ .v •■. ■ - - • • r •* v, . •;. « :. . : ; 

[0026]. Correction rvalue inputs an oscillator circuit Jl 8, from R0M14JnjorderAtO i amend:ian:osGillatiom^ii>^:v 
frequency. The rocking power-source generating circuit 17 generates, the rockingvpower rsources. VDD r - :v - 
VSS, and-VCG, and is outputting them-to^the- scan- electrode drive 4 and ICs 5. -w - •-■■»*• 
[0027]Next, a graphic controller 2;is.explained. Since processing with them, is Jhe.need/;a -graphic s.c -a. 
controller 2. uses. the r v.eryc:f]ne wiring: Ruhr for, ?a miniaturization and low-powercrizing, and is/operatingiby.^i 
rthe -low batteryrexceptifor the .interface ^seetionsofiGBU.and RO.M^[athereuareymanyr.ielement ' -numbers: <sc^;ecT.:.m 
. and. high-speed ■ * ^Ls&s^a&e a erdrsE. v-^cmv/ \ •: * atvi^it^n-j^rme-o .;«!v.£rt s .x-i."w - :±> ^\k<t:;:vx.:u*j:i 

[0028] A control circuit:13ijexehanges CPU,vimage-data, and a cpntrol signal. A control circuit J-3'is read. ..Cu.^ 
to ROM 14 at a poweriup>:orithe time of rreset, . generates the signal, of business and .reads the set- point 5* C ri. 
about various kinds of modes of operation, such as the number of display electrodes and. the number of 
signal electrodes of a liquid crystal panel, and the scanning direction. The. signahand data forewritingv , .: • . 
correction value, the above-mentioned set point, and above-mentioned product information in ROM14 ... . . . 

through wiring for CPU at the time of shipment of a liquid crystal panel are sent to ROM14. Turning on 
and off of operation, contrast adjustment, etc. are outputting the control signal to the direct-current- 
voltage generating circuit 15 and the high-voltage generating circuit 16 for control. Moreover, the 
control signal is outputted also.to the oscillator circuit 18 for turning on and off of operation or. an -...j 
oscillation frequency setting. In order to give the timing of a rocking power source, and polar information 
to the rocking power-source generating circuit 17, the polar control signal DF is outputted. Image data 
and a control signal are outputted to the signal-electrode drive IC 3, and a control signal is outputted to 
the scan electrode drive 4 and ICs 5. These control signals are created using the clock signal of an 
oscillator circuit 12. Image data is read for the signal-electrode drive IC 3, becoming the interface of 
CPU and controlling R/W of image data to an image memory 1 1. 

[0029] Next, drawing 2 explains a rocking power source. The same number as using it in explanation of 
drawing 1 R> 1 and drawing 1 shows the same power source thru/or the same signal, and the electrical 
potential difference. The polar control signal DF inputted from a graphic controller 2 is a signal which 
controls the alternating current drive polarity of a liquid crystal panel, and is reversed periodically. High 
level and the low level of this polar control signal DF are the electrical potential differences Vsys and 
Gnd of system power and a system gland. The upper rocking power source VDD has the polar control 
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signal DF and a reversal relation by the square wave, a peak price is a high voltage Vh and the minimum 
value is an electrical potential difference Vcol. The rocking power, source VCC for logic is the square 
wave of the shape of the rocking power source VDD and isomorphism, and the maximum voltage is 
clamped by the electrical potential difference Vsys of system power. Similarly, the rocking power source 
VSS for glands is the square wave of the shape of the upper rocking power source VDD and 
isomorphism, and the maximum voltage is clamped by the electrical potential difference Gnd of a system 
gland. Although the pause electrical potential difference Vm did not have relation with a direct rocking 
power source here, it was in the middle of an electrical potential difference Vcol and the system gland 
Gnd, and since it functioned as reference voltage of a liquid crystal panel drive, it illustrated. 
[0030] Drawing 2 (B) explains the creation approach of a rocking power source. By the level shifter 21, 
high level is carried out at the high voltage Vh, and, as for the polar control signal DF, electrical- 
potential-difference conversion of the low level is carried out at the electrical potential difference Gnd • 
of a system gland. Next, by the level shifter 22 of a reversal mold, high level is made into the high . - . 
voltage Vh, signal transformation of the low level is carried out to an electrical potential difference Vcol, . 
and, as for this signal, the rocking power source VDD is created. Since a switch 25 flows through the * . 
signal which removed the dc component by the capacitor 23 from this rocking power source VDD when 
the polar control signal DF is a low level, it is clamped on the electrical potential difference Gnd^of a . 
system gland. In this way,- the rocking.power source . VSS is acquired., Since a switch 26 flows through j -uv ^^ i,:, 
the. signal which. removed the dc component by the capacitor 24; from this rocking power source.VSS.v .r;-- t v; m 
similarly when the polar .control signal DF is a low level, it is clamped on the electrical potential .-. . z :it >r.j <■ :, i*t-.*a 
difference Vsys of system power. In this way, the rocking poweroSource:VCGJs acquired. In addition,.. . v u 
capacitors 23 and*24;are attached, int'theiexterior of a power source IC.;1 . ^; ,t.-.'<; :,*', • ^, . ^- ;: ; v i m 2 ^ r&i\£>< 
[0031-]'An electrode, drive wave is explained in drawing 3 . Drawing 3 R> 3 is^the^wave form chart of:a < ; ;£ .r» * 
drive wave of a scan electrode- and. a signal electrode. The drive wave-of the; m-th signahelectrode : - - 
GOLm is a square wave,^ the bottom^serves : asLan:.electrical potential, difference? Vcol, and; the bottom 
servesJaszthe. electrical potentiaL difference. Gnd: of a^system gland:/In-other^words,f it is ,thevwave ,whichi-Ti^ <it, 
- had tHe-value <of. **Vcol/2ifocusingr*6nvthBT;pauseTelectrical: potentiakdifferisncevVm.rThe drive Mav&zof:tt& : .&®G i; 
the neth scan electrode ROWn has the selection pulse of negative polarity;vthru^or^straight' polarity iineai>e:e^r? 
selection ^period,<and :other non-selection^periods serve as the pause electrical ^potential differencerVm. : vKx-rf ' . 
A- selection pulse becomes the rocking power, source VSS in the^ period whemthe rocking rocking .iVD.D/ l po , AK5^.-c 
VCC, and VSS shown by the dotted line fell, and becomes the rocking power source VDD in the period .: 
which the rocking power sources VDD, VCC, r and-VSS went up on* the .contrary., That is ; the. period- which, 
outputs the selection pulse of straight. polarity is. considered that the power.source of the negative side r^n.-. 
of the scan electrode drive IC is referred to as having returned to the electrical potential difference Gnd . 
of a system gland. Similarly, the power source by the side of forward is returned.to the electrical 
potential difference Vcol at the time of the selection pulse output of; negative polarity. Thus, the 
electrical potential difference currently impressed to the scan electrode drive 4 and ICs 5 becomes^only.. ..; 
the difference (equal to the value of the high voltage Vh) of the rocking, power source VDD and the 
rocking power source VSS. in spite of outputting the selection pulse of the big amplitude to the scan 
electrode ROWn — the scan electrode drive 4 and ICs 5 — this amplitude — only the half electrical 
potential difference is impressed mostly. Consequently, compared with the scan electrode drive IC 
driven without using a rocking power source, area miniaturized to 4 about 1/of scan electrode drives 4 
and ICs 5 which used the rocking power source by reducing pressure-proofing by half. 
[0032] In addition, although the system which uses the graphic controller which built in the image 
memory has so far explained, if ROM is in a power source IC even if it divides this graphic controller into 
an image memory and a control circuit, the function in which a functional setup and product information 
are easily acquired by the communication link between a control circuit and ROM while the power 
source IC had had a trimming function is held. Even when CPU has a control function for a display 
control, it will become equivalent, if nonvolatile memory (ROM) is in a power source IC and CPU reads 
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the data of ROM. Moreover, it is also possible to give a control circuit to the signal-electrode drive IC. 
[0033] Moreover, although the rocking power-source generating circuit was given in the power source IC 
in old explanation, even if it considers a rocking power-source generating circuit as another chip or 
finishes setting it up with discrete part, if ROM within a control circuit and a power source IC 
communicates, the point that a functional setup and product information are acquired easily will not 
change. 

[0034] Moreover, SOI has so far been used and explained to the power source IC which can create a 
rocking power source. The equivalent power source IC can be made also by the approach (called a triple 
well) of making well structure of a silicon substrate three-fold. In this case, if the silicon substrate of n 
mold is used and substrate potential is made into the high voltage Vh, it will be easy to design a system. 
[0035] Moreover, it has so far explained by the case where the scan electrode drive IC is two pieces. 
When the glass of a liquid crystal panel does not have to be made into the symmetry, an equivalent 
function is obtained, even if it arranges the scan electrode drive IC so that the right-hand side of glass 
may be met. carrying ROM in the scan electrode drive. IC, although the example which gives the function 
of a power source IC to the scan electrode drive IC is also often seen — this invention — being out of 
range . 

[0036]. . : - . 

[Effect^of the Invention] The J st solution means was-that a power. source JC; has* nonvolatile memory t:r ,*.«!.. 
and a control circuit reads the contents of this nonvolatile memory:,As mentioned, above, since;** IC . '.: 

• has many trimming items, if it has, nonvolatile memory, it is very convenient. Moreover, since the control ... 
circuit is. a power source IC-and always communicating, a problemjs not produced even. if nonvolatile ; > ; . 
. memory is in a power source IC. From the. above reason, the effectiveness ^that: nonvolatile memory can 
offer the display system of the liquid crystal panel arranged efficiently will be done so^ by having: adopted 

the 1st solution means: < i.y* r ^ !\rr •> ■ r:"r- ^ 

[0037] When the.2nd,;solution>means had the nonvolatile memory^with which a power ;source ^IC can > : :wi ^ 

•* communicate: by ithe display r system: with a graphic controller with^a)jeontroLcfunction,iit^was, andv it:was:^ r .x Z's&'l 

^things.viTh^^ 

large-scale: logicalr-circuits^such^asvanrimagermemoryrand a gateiatjiray^forecorntrol circuits,. detailednij^i£;^:£.; ;n> 
t ization.^of wiring is -progressingjHowever, if about several [ at most J^kilobits-nonvqlatiletmemory is given .-v..:*: 
:to *a 'graphic, controller;. the logicial element of these^most will become the. situation that it,cannot but** •. - 
pass along a nonvolatile memory process unrelated for itself, and futility will become a large, big cost . . 
rise factor. On the other hand, since there are fewrpower sources 'IC*and? they are small compared: with* - 
this, even if it is several kilobits, the rate that nonvolatile memory^occupies will become high. [ of the . 
element number or the number of input/output terminals ] For this reason, there is little effect of the 
cost rise produced by letting a nonvolatile memory process pass. Since above-mentioned convenience 
and an above-mentioned cost rise factor are small, the 2nd solution means as well as the. 1st solution .. 
means* does so the .effectiveness that the display system of the liquid cry stal.panel, with which, 
nonvolatile memory has been arranged efficiently can be offered...; 

[0038] The 3rd solution means was the system which has and carries out the signal-electrode drive IC 
and the scan electrode drive IC in addition to the above-mentioned system, the power source IC 
generated the rocking power source, and the scan electrode drive IC was what is driven with this 
rocking power source, since a chip area will become small and the yield will improve, if a one chip driver 
is divided into the signal-electrode drive IC and the scan electrode drive IC as mentioned above — cost 
lowering ****. If a rocking power-source method is furthermore applied, cost will fall. If an above- 
mentioned system is applied in such and a power source IC generates a rocking power source, wiring of 
components mark or an external circuit will decrease in number. The circuit of the whole liquid crystal 
display is miniaturized in having reduced the electrical potential difference impressed to the scan 
electrode drive IC. Thus, the 3rd solution means does so the effectiveness that a system effective in 
reducing the electrical potential difference impressed to the scan electrode drive IC in addition to the 
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effectiveness that the 1st solution means does so can be offered. 

[0039] The 4th solution means was that a power source IC has SOI structure by the above-mentioned 
system. SOI can separate a component completely as mentioned above. In the case of the power source 
IC which had triple well structure by the silicon substrate of n mold, substrate potential serves as a high 
voltage Vh, and the minimum electrical potential difference of a rocking power-source generating circuit 
turns into an electrical potential difference on which the rocking power source VSS fell most. For this 
reason, with this structure, pressure-proofing of about 2 xVh(s) (V) is needed. On the other hand, since 
there is nothing that is called substrate potential in the case of SOI structure and each component is 
separated completely, the maximum of the electrical potential difference impressed to the component 
according to individual of a rocking power-source generating circuit is equal to the high voltage Vh. Thus, 
adoption of SOI loosens the limit to component pressure-proofing. Thus, in addition to the effectiveness 
that the 1st solution means and the 3rd solution means do so, the 4th solution means does so the 
effectiveness of making easy to make the power source of the scan electrode drive IC. 
[0040] The 5th solution means was what sandwiches the signal-electrode. drive IC of a piece at least. by 
two. or more scan electrode drives IC, and is put in order and mounted in one side on the substrate of a 
liquid crystal panel. Since a symmetric position has the scan electrode: drive IC -to the medial axis of a 
liquid crystal panel,. a liquid crystal panel also becomes central symmetry. Thus, in addition to the 
effectiveness that-the 1 st solution means and the 3rd solution means do iso.^the-- 5th. solution means ^ > i ,a 
does so the effectiveness that the dipleurogenesis of the glass appearance of a*liquid 5 crystal panel is wu > 
maintainable.:;) <,e;vr.::A ; ■> .uV';-jr ...j? ... • . y.:mc\.ti*i:-\o. . ..• . ••. ;.-v; ... ■ 



[Translation done.] .c0. -* : <*. / c:^ j-t, "'.,'ti-u.:>; .;;/v^/ ' . . ; .>,?_:,»; ti? aop .wr^.j,;.r,« . * ■ : • .. * 

> wfs r.;\V$Z\ >; ■ r V^r; •' > • vii-i.;" . • i \ V.O,; ■ «5*\Lnt!rvi J*C -'-1 ^ v - ■• -iiK.. . v V j .. ,\\V- i u;. v »..'l'r.^ 

* NOTICES * ,<r ' : 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may, not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

■•*v '.'•.•*;::..:.t. . „, j-;* w ■..*>.. '■• • -vsw--;" . - . . : y .... s ' 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The member plot plan (A), (B), and the block diagram (C) of a liquid crystal panel in the 
example of this invention. 

[Drawing 2] The wave form chart (A) and circuit diagram (B) of a rocking power source in the example of 
this invention. 

[Drawing 3] The wave form chart of a drive wave of the electrode in the example of this invention. 
[Drawing 4] The member plot plan (A), (B), and the block diagram (C) of a liquid crystal panel in the 
conventional example. 
[Description of Notations] 

1 Power Source IC 

2 Graphic Controller 

3 Signal-Electrode Drive IC 

4 Five Scan electrode drive IC 
6 41 FPC 
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7 42 Bo.ttom glass 

8 44 Top glass 

1 1 ,41 0 Image memory 

12 18,41 1 Oscillator circuit 

1 3 45 Control circuit 

14 47 ROM 

15 Direct-Current-Voltage Generating Circuit 

16 High-Voltage Generating Circuit 

17 Rocking Power-Source Generating Circuit 

103 413 Scan electrode 

104 414 Signal electrode 
VDD Rocking power source 

VSS Rocking power source ... ........... 

VCC Rocking power source . 

Vsys Electrical potential difference of system power ^ < 

Vcol Electrical potential difference of the top for a signal-electrode drive ■ ^ . 

Vh High voltage . . -. . .v, *■ ^ . 

-VM Pause electrical-potential, difference, • s^i ^ .* rrwCiv^v^c^^ii.}/^ ^ • ;v.irvj!: 

Gnd Electrical potentiaLdifference of a system gland , . : :^ n u ;xD;^^uJ^ ; ;.^»tif:«'^ as- », 
OF Polar control signal v j • -* • r.; i c * vrv.v. 

[Translation done] ; ^ * ^ • , : , ; . , . : • -l * i ; ^. o* J -, v .. • ... 
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14/*'J$:^77f ?2zi>bu-7\zfttc1kZ>t. Z. 

n 6 ^aB^oaia*^ i » i # 1 1 o ts«h«^» 
ntjt^wi 1 citm^^xmti^m^pu< >m 
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(6) 

9. 

* u ttm& & < kb £ nfc m&K * -> t. x a £ 

[0 0 3 8] SS!3©ft?&^g:te. ffl&Ov'XxAKliJIl 

xtat-. ttfii c#siMMssfS£u lE&nmmWi 
i c ic»&jTn«x y •fmmw'bz < » o #n 

[0 0 3 9] S64©tfftfMiHa, Mi£©->X:rAT*«i!I 
I c^so I v tz. ws'&<n£.z>\z 20 

mmmmvs s#*t>Ta*o&«EK&4. z.<ntztbz\ 

©fl|jgtt?ttH:«2 x Vh (V) Offf^Stfti. - 
SOItgIffl«^l«lSffii^^ffl^<, § 

egijo^tcaijnsnsflifficfk^ffittifiswffiv h ic^ 

[0 04 0] ft 5 ©«&^&te, &ft<a££8«ni!l I 

c-e^ft< tt-f©<af *ai» i c«se*. man 

SttSBib I c^a/**;w©*&*K»LT»»tttt 
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[0®<Dffij¥ftt&BJ] 

[El 1 ] *89!®%ttfllC&tf«tt£/'t*;i'0tttt£B 
B (A) . (B) ty'tiy^m (C) . 

[02] *%w<»mmm\z&tf%mmmm<D$Lwm 

(A) t0S§EI (B) . 

[0 3] xftwommvmz&nzmmomwi&wv&M 
0. 

[04] ftmmiz&vzmih^z-jKDmmwm 

(A) . (B) t^n-y^EI (C) . 

1 tuc 

2 i'77 / f';i'3>'hD-7 

3 {g^ttSBlb I C 

4 . 5 ;£Stt@lM<J I C 

6. 4 1 FPC 

7. 42 TfiyX 

8. 44 _t#5X 

11. 4 10 B&P^'J 

12, is, 411 mmm& 

13,45 n>hD-;Ks]?§ 

14.47 ROM 

1 5 mffini£%$i®& 

1 6 i«mEtfg£@S& 

1 7 JS»)«i!i»^|fiIg& 

10 3. 413 tE^MM 

104. 414 «*tm@ 
vdd mmm 

V S S ffiSbtttB 

v c c mnnm 

V s y s ->XxA^M«0®JE 
Vcol «^*«K»ffl©±«©«ffi 

vh mms. 

VM ttlfcmEE 

Gnd ->XxA^^>h*C0*aE 

D F ffittfM»fI# 
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(7) 



[HI] 



[H2] 



(A) J 



(B) 




■g-Vsys 




vcc 
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(8) 



(5i) int. ci. 7 mmtm f i r-n-y mm 

G 0 9 G 3/20 6 2 1. G 0 9 G 3/20 6 2 1 M 

6 8 0 6 8 0 G 

F*-A(#*) 2H092 GA45 GA50 GA60 NA27 QA10 

2H093 NC01 NC03 NC09 NC11 NC21 
ND54 

5C006 AC24 AF42 BB12 BF08 BF43 

EB05 FA46 

5C080 AA10 BB05 DD25 FF12 JJ02 

JJ04 JJ06 



